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(54) TITANIUM OXIDE PARTICLE POWDER FOR NONMAGNETIC BASE LAYER OF MAGNETIC 
RECORDING MEDIUM WHICH USES METAL MAGNETIC PARTICLE POWDER ESSENTIALLY 
COMPRISING IRON. SUBSTRATE OF MAGNETIC RECORDING MEDIUM HAVING NONMAGNETIC BASE 
LAYER USING THAT TITANIUM OXIDE POWDER. AND MAGNETIC RECORDING MEDIUM USING THAT 
SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a smooth surface of a nonmagnetic base layer and to suppress 
corrosion of an acicular metal magnetic powder essentially comprising iron in a magnetic recording layer 
by using a titanium oxide powder having specified physical properties without containing a soluble sodium 
salt or soluble sulfate. 

SOLUTION: This titanium oxide powder has lO.Sjxm average particle size. >15m2/g BET specific surface 
area, <230ppm soluble sodium salt calculated as Na. <150ppm soluble sulfate calculated as S04. and pH>8 
of the powder. To remove the sodium salt and the like, the source material of the titanium oxide powder is 
coarsely pulverized in a dry state, prepared into a slurry and pulverized in a wet state. Then an alkali soln, 
is added to control the pH to >13 at room temp, and the slurry is heat treated at >80'* C for 30 to > 
120min. After the treatment, the slurry is filtered, washed with water and dried by a normal method to 
obtain a titanium oxide powder which satisfies the specifications. 
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(57) 

i 1 «-c«a3n-ci,^4Kib^5'>Si^-*»*4ff -5. 



(2) 

1 

I m^m 1 ] w-i^^i-mi o . 3 u mwr. b e t it 
AJa©$wa*iN a 2 3 o p p mPAr. «smmL 

K*©^WS*s S O, ^m-C 1 5 0 p p mJiiTr^o 
■C. it&^pH«l*5 8UU:-C*-5K{b5^5f>tit^=-«» 

{b!ej(D^i>Aj: < i 1 a-ciftss nrc^ i ib*scd 

{b5=-i»>a^|&5l5r*5C<i:4#mir-5ift%^fiS^i 20 

u^mMi^LXi.^immmmt^. 30 

[0001] 

*i 8 iiUi-cibiK^b?^ if 4>©-c* 

4. 40 
[0002] 

{b©Mffi*i6. a'<j©a;**J^c3n-ct»-5. 50 
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[0004] 5fer. J«i4teiF|»5l5©wi4fiB<t«:o(,>riE 

[0005] fiBiMiess««*cc*f-r*±iB©j; ^^cs** 
}SJ£$Hi43fe{cai/fcfiflttit4^t&*©!t$i±». ja«r»«« 

[0006] ifi^> m^ijtiLmcn^mmK.mti>m 

Hft^*S7c14;</^*-Cinif»iS7C-r 4 C i (c J: ») »6ti 
[0007] 0c4±fiR^i^2.#H^lifi814tft^«j5(5 

i*;t,»«fiay3<i:;*;*<cfiafnfieifb<!:*wrs*>©T*«, 

^mm^n%\t. 0. 3ym«T. »{C. 0. 0 1 

~o. 2 tivimm.m^ni<cm&tmi-x$>^i^. 
•^r<. -e©)®*. iKa!ittt3i)i^{bo. ^tc. lawja^b 

[000 8] fitoT. fiBtt»T-t9*i L-Cj^^ifiS^Ji 

[0009] ;xtc. fia«iaSiiS©«)i{bic-3ii-cjai-< 
[0010] ifi¥. hrf':*-?— 7*©iifiifsj9;iaa'fb{c*f 

i. 

[0 0 1 1 ] ^cx, llfffiS3Blik©fc*«:». ^«sm 
fb. «S(c. s/Nit4iiij±s-e-ci*i!£:«r*o. -e-© 

i>ctifint>tixi.^i. c©*ii». mtf. 

<®^S{l5H2>$f-l6?f raf4MI4©rai6i««9©iS»fS( 

fbS'cBj ( 1 9 82^) 03 1 2H© r.-.-^?5S!f— 

Lx. ^ xxmm:fjw^im^x^i>c tx^i 

*(,»C i <k^^S^©/|t*3!»i<J:»)«(.>C i*i!2vBt?*4. 
••••J ?c-6iB«S©ji«)T*4. 
[0012] 5tta§B®li©?tB^b**jttf *-C. t> < -^ifi 

©rajs^i^crus. 0-{c. «mi2^©¥»^bt;i 
;&'t?e>©M{li-c*4. ^»i©ao. limsBfik®4¥»r 
9«<ftr6;»i]^i'&©<!:-r'&/i:at>u:». SSm§B^^0JSiS 
•r S/<:J6©»^©«® Ai-C* S tc<.-f^mxtj:<.itHttj: h 



C3) 

3 

0. ••••fi8tt;i{3:^-;^0±{c^7&3*ari,»^.*>P>-<- 

;b*ii#6ns/N3!>iifi]±r.s. ••••j jft^iatgcDjior 
CO 0 1 3 ] mine, m^immimmt i>tcit<mi^ 

bOS^S. t^'T:*-?— :/©»M{bccifc)ii,)S#7^r6]. 
iii:^[BiM*[pi«:a-3r©c©;^f- 7 :*>;^©i6]±*J;*c(<> 
•••• J !5:4f2t8©a*J-C*4. 

[0 0 14] tciv. ^tE, m<^\::fir^--ym<om 

i62ja*©;«c# ir»aB»* tff'^f' +«: J: o rtfeftit- * 
14«i^»e^^t-t>a8l^«iJB-?»af*©«JB{kK:#o 

teO, 31ff©t^f':*-f— T'tctei.itrttfiHimfB^'^©* 
[0015] \^1)^L.tjiifih. #N«14© ^7 y i7 

^©aifin«> iiiffiSfsiiMt*Fiwr-5«*^o-c)S<. 

^aSiUl©W®{b*ibKfiS-rSCi{CAj:^,©-c. fittMifi 40 

^*>e.fcS(*©3JcS3!>J9fi<S5it3n-ci»4, 

(0016] ®mi2^Jl*J^«-r S/c«)©Si*^5mf 
^ . ) *ii>^t < <b 1 Jliaw 2> C <k AJtf fcti-Cte 0 > et 

{cUffiibsn-rt^i. (iRhSHPe-Q 32 9 7-^iit«. so 
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«fMB86 2-1 5933 8#i^. 1tPi¥4 - 1 6 7 2 
2 5#4i#a, !|tll¥4-3259 1 54>lfi. 1$ga¥5 - 
7 3 8 8 2#4:i«. «Fg8¥5 - 1 8 2 1 7 m^Zi^, 
18^5 - 3 4 7 0 1 7#5i«. «fil¥6 - 6 0 3 6 2# 

!^M¥8 - 4 5 0 6 2^<^!mm) 

[0017] 

c^9B*i^8ii/j:^fr-5)Suii] ^ie®iJi©iiEa{b» 
^>^^^. #N5ai43tHf»©?»)s<b(c#o-c> -c^s/ci^t 

iCiJ&J-CtSiifcK:. ^g[»«J©±{caBE»iafiUi* 

RBai4»^ii9*©Ki!i!*«i®j-r s c <t**-ct ^^^sattT 

6-C*<&*i. C ©J: ^ i&:^Nfiai4tl^t»5S»*A:f#6nr 

[0018] an^. mrmiteg^s - 1 82 i 77^4:^fR 
^stib^. ^m^m.. ^mmw&. 

«T i O, ri-^-^l , T i O. . WHtiz 

y-JA. K{b;^X. K<bi'>i'^f->. ZnO. ZrO 
, . Sib. . Cr, O, . aitm9 0%&i±(DaT}V 

a^^^i-A, S{b^. ei^bv 
y^j^'^A. Sibil*. 2«ft{b-=e';:/f'>. »ib^. M 
gCO, , CaCOj . BaCO, . SrCO, . Ba 

SO, . mm.^. mk.^f-^i^uaifimAi^tdAm.y*'^ 
*i^kxmmiiciz>. ■ • • • J JEc^>ia4s©a») . mmr^ 

[0019] {yii^htiDih. rtJSS©Kib9'3'>lft^^t»* 

Xtt. rUag©Kffi<b^3»>t4^»*©ti^ffi«:T 

;U 5 ^-i; Aib^!^-Cl!SaL'/ct4^©l»m©li^?:ffl 

c^/cis^cct. f^tttbiKt^iitcn^-riio . #iai±3t^(*± 
t*i+^-cK>a:<. 'e-©iiS:S. ^S[ii^iattTJia©±«: 

h 'j'i'Affisiyfpj^tiSSEK^S^cceHLr. Kmia^Jl 

[0 020] Kib5^ ^ >ti^F*tC ol^gtt:^ h 'J A*-?' 



5 

iMf© mitf-i'ly-m&tmmimi ( 1 99 1¥) 
^m-mm\<oK, h&. li. mk. po, . so 

a. SO4 . C 1 *s*WWc®«^??-r-5. iNF«:r;i/5 
cn©^±^*»t<DJ«)-CEj8-C*.5. ••••J 4:5 10 

[0 0 2 1 ] -ecr. immii., «ffi¥?ti4*i«nT*j 

[0022] 20 

[002 3] BP^. 3js:^W«. ^J^fi^JiSO . 3 wm 

B E TJ:b«BSffl*J 1 5 m' / g J^Uir* o "C. 
nl^t*:^ f- V5 ASCQSWS*! N a tk^-Q 2 3 0 p p m 
«T. Bji§t4fiiEKffi©^Wfi*iS O, jfegC-C 1 5 0 p p 
mJetTTftoT. S.O. »ttrpHfii*l8J^±r**K{b 
9^ t&**^ 6 % C <!: *!Rf«![ i -r 2. i 

(0 0 2 4) *fiBftt3m»<!:»#S11f 

X. frfa^Pfi8ttie^i9**iiirffi«r>-rn*'©M^b9^^'>«t 40 

C 0 0 2 5 } S/c. ^fett3dt<*tte^Kai4 
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[00261 **i«©«teS* J: ») »u< imttiu. -^x 

[0027] 2|ti%WK:«^SK{b9^5'>*4^t&*{co(,>r 

[002 8] 2p:%Hj(c^5|g{fcg^^»>©iK^cr)jg«». 

[0029] K<b5^ 5» >«t^tft^-!J- A X». Ti^T 
S*iO. 3MmiaTr**. W^m^ifi. »CC. *it^© 

¥J^3S[^a»0. 0 05~0. S/iingS-r* 
•5. ¥^iK^-S*^'0. 00 5ym*SlOti^{CW. fitT- 
®afcNiMb(c J:4^lffl:t)©te:^«: cfc 0 iK^ffMJii^ccfe 
^•5^«c*iB«i^d:'3. ieEK<b^5?>teT-*fflt,>-rff6 

B©^»143!>*+^t?«&C». ie^«IIB'^©»tStttSCJf 
^^fittttT«!!)i©Sffi¥?f14*#«-rti«0 . 0 2 ~ 0 . 
2Mm*J»S0<. J:0»*L/<»0. 03~0. 18 

[0 030] K{b5^4?>«t^©«[^J^t^*i*«i«*/c» 
#ftt®ti^. iKET-y-WXlJ. ¥i^g«ia*iO. 0 0 5~ 
0. 3um^. -spi^^filiSJi^O. 0 025~0. 15 
uval^SLXibif, 

[003 1 ] ^^S#S*5 0.005 Mm*SI©t|^{c 
». tfl:^^©Sai{ b«: <t ^S^'m^<Dn-Kv:. d: 0 i^^M 

c»-cf#e>n/c#fsattT«6s©«®». 

SJS^{C». i|g^J«Ji§'^©»lR14»J:C»W«[^*i&Ac 
t^jrO. Siiib9^^'>*4^^4fflC»-Cf#enA:^Nai4T«l 
B«> a®©¥?&ttJ!)i+^^r«&(,». 
[0032] ¥l^*lllS*lO. 0025 Mm*ji©*i^ 
tc». e^©afcmMt{cj:S^ia:t»©JS^{cj:Dia^Si| 

ffl(,>-C»e.nfc#^14Tflbil©^ffi». +^)5:¥*t144: 
Wl/Tt,>ii«m»j8lt>. ¥i^JSttS*iO. 15<im€r 

SJS^(c« . ifS^SiJ«fli's©^|5{i4iJ J: I iA5^a^=^*^ 

[003 3 ] ife^J«}m'^©5^«Jl4RO'#^llttT«!S© 
«ffl¥?ttt4#«-m«¥Ji3S#S«0. 0 2-0. 3 
ttmjWffSJK. J:»)»*L<W0. 05~0. Sym 
-C*«3. ¥i^llllSWO. 005-0. lMm*ijifSL/ 
<. J:0»*L<WO. 0 1~0. 08Mm-C*S. 

[ 0 0 3 4 ] iAt:b (7i^5IAS : W-Vmm) (Mk^. 

mVci ) «2 : 1«±. Jf*b<«3 : l^y 

±©e-?7!>i»* K . <g^ffiJ«Bgi|'-v©#t4tt4^ffl-r 
ti«. -e©±IEffl». 2 0 : HJtT. »*t^<»10 : 
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[0 035] ^mnicmimit^^i'n^'m^(0BE t 

it^ffiaffittl 5~2 OOm' /ggSr**. BET 

Jt»3^iii««i 5 m' yg^om^icit. m^mmm 

«20~100m' /g. iOJf^KtiS 5~80m 

[0036} mit^ ^ '^wi-om^'^i- h y AiecD^ 

WSliNa^gLf 2 3 0 p pmJ>tT-C*i. 230pp 

»*#ifi-r-6i. »*t.<»2 00ppm«T. J:»)«F 
*L<«1 60 ppmJWT. M(CJ:»5»*L/<»1 5 0 

©TIEfii»0. 0 1 p pmSS-C**. 

[0037] mvc^ f >«it^© pr«§tt«SK«©^*fi« 

so. i^eri 5 0 p pmfelT-C*-S. 15 0ppm?r 
MA4»^«:». ^fjai4Ti4Jl©±«:0fiS3n-ri<»Sil 30 

#3 n-^s-r < iS: ofc ij . ia»ieMi*if*©«#t*a8. 

as©ii5t.^isi^T{c*ji,ir«eii^*^i;-5.«^*i* 

i%«£liS^^:-r6^]11^li^f»^©ISI<t!i!«Jl^« 
^^arrSi. »SL.<W1 OOppmfetT. J:«3»* 
L< W7 0 p p mfeiT-C*-5. ^St4^©Xmtt«r#A 
•tiCK\t. ^©mfii^O. 0 1 p pm^-C*So 
[0 038] mc^ f >8i^=-|&*©l&ft: p Hfii» 8 1 40 
2-C<fe^. mpH«§«i87l;}»©«^«C». #^1£Ttt 

e©±(cji5*iS3 nr (,» ^fiBE^ie^JBcf (c^$ n-sj**^ 
tt©3e{fc*gi*jiic-r. s**^^<b-r*^)iRflEi±ti^ 

«&^©)EftliKi±«)*«:«ffi-rn«. t9i*pHtt«8. 3 
-1 l*lJfSl/<. J:*)»S0<«8. 5-10. 5. 
H«:»*L/<tt8. 8-10. 5-C*4. 

[0 039] i^?m^isi>im{t^ f 

5. ) ©8iS^»?1j*i«M«i«S<i^fii-C 1 . 5tiT?:«0 50 
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•rjiti<b^tSfc©r*o. «i*i/h3<<tsii<t'fi[^©tft 

a^^t*JMC»Ct«:S8(5-ri. 1. 5«:aA.4*S^6C 

ff e.n/t^^fiai4TifiJi©a®*¥»tt«:-r-5 c <b3!)iH» 

i^c^^, M^rt»J!l'^©^tJtttSO'#i«ttT«!lM©«ffl 
¥?t14«#ffifrntf> S?$L/<»1. 4 8tiT. J:0» 

^ L < « 1 . 4 3«Tr*<b. x^efj^c^Stti^fitf 
«i . 0 igar**, 

[0040] 2t:»?9{C^SKfk9^^»>|i^-». ffiS^b© 

t©r&s. 111%. ie^«a{b©?ia*. bet!*(c 

ffiaSre. «i<J:©j:b (S.ex /STt. ) "C^lz/i:^. 
^:|6?§tcl^SK^b5^5'>6i^l93Rii. S..t /S,t. © 
ffi-CO. 5~3. 0«rWr*, S„T /St«. ©ffl** 
0. 5*j«©i8^{CW. «S{b©Sffi*iilFC>t4^^r»* 
SAi. t4^^RO-ia^^ffl2ra©«lM«:<fc»5!K^S*iie;*cU 
-c*i*). SK^b^af^&^ifflir^-rff^nfc^^fittttTii 

S.tT /S,t, ©ffl[*53. 0*M;t6ti^{C«. Sa^b 
©sa**iS(<»t«KC»SI< . ^^[^^aEK:^^»©^^<T*lS 

fi^njjci^. ig^jffifl§'^©^»(ffiRo-#^«ttT»Ji© 
Sffi¥?ttt?:#s-rn«, Set, /St.. ©ffl»o. 7 

-2. 5*5»*U<, J:0«F*L/<»0. 8-2. 3r 

[004 1 ] i?.m^viW^mvc=f-^iy\t.. -^m'&Mtm 

©$*fi*iC 1 l^-C 1 0 0 p p mfelT. L < « 8 
OppmJeiT. J:0»«KW5 0 p pmlJlT. EKJf 
Sl/<li3 0 p pmtaT-C*^>. 

[0042] Hf.^m^^hW.Vc'i-^iy^'i-^a.. i^^M 
0. T;us-'i»A©*K{b!gj. T^i'S-'^ A©K<b!Bj. 

T A moimwm.x^'r A ^<om.\m<!yprs. < i «> i « 
[0043] ±iataffi^©sw. WAt^f- f ^tat-r-tft^K 

>l*l/A m#-C0. 0 1-5 0MS%. SiO, 
0. 0 l-5 0Sa9<. A IStUCSKC^S i O, ^fi 
©<®fO-CO. 0 1-5 Ofifi%*s»SL/l<>. 0. 01s 
fi%*gi-C*-S«^{c». t4^©aa«:iS»iSif4j6j± 
^;»i%<!r^j:<. 5 0. 0 0£S9i«rllil'&iS^(C», 

*L/<W0. 05-20SS%. ie«:»3EO<«0. 0 



C6) 

9 

5~1 3««%-Cft4. 

[0 044] ^^m^mizmm^'cmm^tixi.^^m 
m^o^i^m-m. B E Tit»mmm. sjmfs^i- h •? 

^{cBj^-rsNa. so, m<o^mt-^^^<o^<Dii<. 
[0 045] i)c{c. :$^gg{i:^^>s^{coi,>rj$'^5. 

[0046] *%?gK:#^>«(*». ^^iKi43t^«J<!:SE# 

<«2. 2~3 10Mm. i'5»*L/<»2. 5-60 
Mm-C*0. S6.K:jlf SL/<»3. 0 — 25*im-C* 20 

[0047] '<-;^7 -f ;i'AlSEcD#Nlltt3^^^<!: or 

f^U7^u-h. !j*yx^u>. 

<fcoa^^^fS*i. »SL<«i. o~3oo/i 

m, J;'3«=SL/<»2. 0~2 00Mmr*S, S2»f= 30 

7 h*5amffli,»6n. *cDj?i?^«. ass 0-3 

00*tm. Sf*U<»6 0~2 OOMin-C**. fitt^T^ 

©Jl*«. jiS3~10 0/im. S7St<»4~2 0/Lt 
m. 5j<'Jx5^U>^7 5'U-hOi©^. it 
S3~5 0Aim. »$l/<«4~2 0am. sJOJTS F 
©«^. ^©/f *W. as 1 ~ 1 0 M m. jt?* 0< « 3 

[0048] ^ffiattTftUl«. #ffiaim^=-|»*i L--C© 40 

«F*L<»0. 2~10. 0/im. <i:»J» 
SL<<liO. 5~5. Oum-Qibi. mS^m^ifiO. 2 
m*«©«^{c«. #H»1±3t^(*©«ffiffl 3 *+^«: 

^m^^'hi<fi>cti)mntt£i,. lo. o 

[00491 ^fiattT«ii/i{c*jw^iiiS^i»flii or 
». iaag2^«<*©^jt«c*fcoriafflStvr(,>-5S« so 
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:rars?x>-ri";ci::.F yjufts^i*. 

Bg; X5j<=<-i/l»)IS> 3i<'JT5 Fl^lll. iJ^y-fvs^T*- 

©ig^«rfiwrsci*ir^*o Siii^aiMit 

(Ctt-OH. -COOH. -so, M. -OPO 
, M, . -NH. ^©ffitSS (ill/. M»H. Na. K 
r**. ) *i^*nrt>rfcJ:tJ. 
[0050] Kfb9^f >ia^l&*i±ta^^SiJl»flli© 

>m^m^i)^5-'2ooom&S!^. wsl<«ioo~ 

ISOOfifigP. J:0Jlf*L/<»35 0~1 00 OSfi 
8Br*4. »^b9^$>tt^»*3W5SSSR*S8©tB^K 

{*. ^l4tf®K{b5^$>t!lt^*iiP^c-rgfSifcJ«>. ^ffiM 
{CL-feBttc. ®!{b5=-aJ>&^=-AS«iK53-lil//t)l*sfi€>4a 

sa<)t•r■5^«BD©^tt*l^f6n»<. sf*© 

!^^^m©fiK*furK{b5^i?>tftT-*J|tjliff 
*/c«6. #^lltt^«r©K{b^a'>©+45-^c^tStttAi 

«fliK:J:r>r+»K:>'^V> FSn^ct-i/cfetc. ff^n^t 

[0 0 5 1 ] iisa. #^iea[ttTft6Ji*«c{j. .ii^sKj;*?. a 
c 0 0 5 2 ] :^fm<o^¥m^ni^tmmms.^{^± 

ilttTittetA^e)ftS««:«. *iR*i 14 0-280 
»*l/<«145-280%. aroiiffiRa*Jl. 
0~15. Onm. »S0<»1. 0~14. Onm. 
J:0»*O<Wl. 0-13. Onm. ^©-\f>d/^ 
imfU) *1105-150. JfSKlJl 10-15 

or*s. 

[0053] Aic. :^m^(x.mi>msi.immt^K.'3{.^x 
[0054] :$i^K.%i>mss&mmmt. 0mmLn 
#NfiSttT«6e©±(ci^ia3n6fia^Biiuit*>6fts. 

Bg<i:^r^^r*^0. ^©MlgWStt. »*L<»0. 0 
1-3. 0/im. iOWFSKttO. 05-2. Gum 

r*4. j»^Eiiyi©^;?3*J0. o i um^m<om 
^(ctt. i^)-ft^?s*iffiiir^«3tJ6i?©3s«i3&im-«»-r 



u 

< < 

[005 6] mmimmicisms9ii^f^tti>miK 
^mmf-it. ¥i^fittS3i« 0 . 0 1 ~ 0 . sou 

m> »*L/<»0. 0 2 Oym-C*or. Wtb 

5 : 1«T. »*lx<«l 0 : 1 «T©tl^-C* 0 . tfit 

[0 05 7 1 -eOiffltStt. 8^*5 0-9 9«S%. 
«:J:0. $(cm©Co> A 1 . N i . P. Si. B. N 

(0 05 8} -^-fiDism^ttti. mmmimim<D!m.'S: 
#st-rn«. ^aayjHci* 1 2 0 o~3 2 0 ooe*w 

*l/<> J;0»*L/<W1 500-3 00 OOe-C* 
•3, IS«J»fbas«l 0 0~1 7 0emu/g*i»*l/ 

<. J:»3Jf*l/<«l 30~1 50emu/gr-C*-S. 

[005 9] msiMimmic*smi^^i?mR^icit, mn. 

[006 0] msiimmicis»i>0ii^^6-r?>^m 
1 ooafigptc^TL. m'k^f^t-r^^i^^mx^n 

^if9^*i2 0 0--2 0 0 0W|gB> »*L'<tt3 00-' 
1 500afigi5. J:'3S?SL/<«3 5 0~1 OOOfiS 
SIJr*4. 0^%^»i^*«t«^fiStt«ft^*9**i2 

oofiase*?iioti^cc«, iKtt®*«:*ji^sife?r^fiK 
mmic.sL^i3:m@msme[ifin^tim<ni:!!>. 200 

Ofifigi5«ra;^.5Jt#CC». gfe^^^ir-S^MfiStt 

[0 06 1 ] mmmm'pica, j; . 
[006 2] :^^^ic%immmmmt. m&^ii^Q 

00-3 500Oe. »*t/<«1000-3500O 

e, J:»3i(f$L<l3:l500~3500Oe. nmit 

(mmmmm&Brymmjmm&Bm} i)io. 8 5~ 

0. 95.»SO<«0. 86-0. 95r**. i^BI 
©:)tif?a*il 8 0-3 0 0%. »SL/<«1 9 0-3 0 
0%. ^aatiSRa*il 5. OnmWT, »SL/< 
tt2. 0-12. Onm. J:*)0iL<i3:3 . 0 — 1 
0. Onm. ^KiR^^lK^U. 15-2. OOMm-\ 

s?SL'<«i. 20-2. 0 0 urn- \ mmo:>-Y>{fm 

mMB) *si 10-150. »*1/<«1 15-15 
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0. m&f3<m<t^ (%) -cmrBstmifi 10. o%iu 

T. »*L.<«9. 5%tiT, <l:"3»Sl/<tt9. 0% 
«T. Bm<0^{k* (%) -C^-rfiSftfett^s 1 0. 0%tt 
T. »SL.<»9. 5%«T-C*4. 
[ 0 0 6 3 ] ^XCC, 3«£»IW{C<^*K^b3^a'>&^«5S© 

[0064] ^^mv:mi>mit^i'>iliL^B^iiWi,fc 

[0 06 5] IP«. SeK^B. hStS'&Wm 
KiSJtvS-a-rft^n/cT i <tF e05iSK«*>6SSKi»c 

m, m^^-Mitm. m^^^mimi:mm • m-^v, i o 
0-1100 'cvmf&n cticj:*) im^t^ ^ 

[0066] «3fts«. ^m}U'f-)vm.itcit'{}\^jti'^ 

mm:ii:^tmt^SiiXW^ntcT i , F 6^©^!^:*^ 
«:{b©EgiS{b5^ >?:«S{C J: *) nSiUc^. i^SSS 

^b^j^ig^L.. *^i 0 0 o'ctc^j^r-siifeK:. wim 

30 {b5^3J>et-i=-«:7Kj5t«:J:0fflSil^rK{b?^4'>&^ia3S 

[0067] mmiicj:t}mhtii>m.mt^^>n^^ 

jiS. 0. 04-0. 3*img 

S. BET«:«raifii3>i7-2 3 Om' /gSffi-C*o 
-C. ajmiti- h y Aie©$Wfi*iN a ^nTm 5 0 0 
- 3 0 0 0 p p mSS. ^®14«SK«©SWfi*i S O, 
gSlScri 0 0 0-2 0 0 0 p pmSfg-C*r>-C. IWfrp 
H<B*i3-6fMS-C*-S, -ei/-C. t4^©»^&B»M 
Si^ie^fii-C 1.51 t(±-C*-5. 

40 ioo6 8}i&^ic^*)m^tiifmit^^>^^^ 

iiS. 0. 04-0. 3m mg 

a. BETtb«ffiSlfii*i7-2 3 Om' 

■c. -sim\t-f b y Aie©swa*iN a^sstrij^js o o 
-3 0 0 0 p p mga. Biagi48seBa©^Wfi*ss O4 
00-iooopp mga. oj^isie^bwic 
mgin 00-1 000 ppmgft-c*-3r. i&Wp 
Hii3&i3-6sar*4. -eur. tft^w^^iaaiM 
«^tia^^i-c 1.51 iu±-c*4, 

[0069]^ or. Sg^^-?»ffi^ffiCC J; o ft 6nfcffl 
50 Kib^-^f^ta^t&^^TKjJtO. tSMLrf#6n;feS{{b^ 



13 

*>lil[^*»3S©¥l^t4^». 0. 04^0. 3umg 
S> BETtk^M8lfii*S7-'2 3 Om' /g|iffi-CS)o 
■C. ojm^i- h 'J -l? A«®^Wa*iN a »i#-CiKj 2 5 0 
-^4 6 0 p pmigec. aJ^t£fiSffi%<DdWfi:^SO,% 

gt-c2 6 0-3 6 0 p pmsa. ajm^wtm^c 1 jS 

fiCt?10 0-5 00ppmgSr*-3r. «a(*pHffi« 

[0 07 0] :*:|%q^«:(i^SM{b5^5»>iK^=-«»*». 
ftl^a*lO. 0 4-0. 3Mm-C*o-C. BETtk^® 10 
7~230m' /g CDmSS<Di{^t5^ * >«rai*ll 

0%&rf. »*L<«5%JilT. J:»3Jf*l/<«0%«: 
[0 07 1 ] fm?rK?56Ufcffi{b5^^>a^4$tf;^^ 

tern. 8 0'ca±<Dms.-cmmmm-r^. 

[0 072] mit^ f >©^t&**^tJ p Hffi*i 1 3 
±©T^l'* ';t4<0aiSffi(Diga«v 5 0 — 2 50g/l 

[0 07 3] K<b5=- ^ >S^-t&5S4^tJT^l-* fflfS® 
ffi©pHffl*il 3*?g©lg^tC». S!{b9^5»>Si?-©ii 30 

s/cd?)©»fe^5ai*?r^ffl-rn«. p nmit 13. 1 - 1 

3. 8©$5Ea7!)^^$L/(/'. 

(0074] 7)1^ 'jimmm.<owmsut, s 0 - 1 
0 3 -camt. L/<. j:«3iff$t<«9 0-100 'C-C* 

i>. 8 0 •C*g|©18^K:«. K^b9'5f>&^©«i[i=^ffi 
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•5. 

[0075] 7i\^if} >)msiMmfp<omimmit. »t l 

<«3 0^5-J!iLh. J:'J»*U<»6 0^^Jil±> 

o< tt 1 2 o^J!iLht?*s. mmmi<o±.mitQmmm 
3 0^SI©Jg^tt. *»?3©s«i-rs«ft 

[0076] 7}v*j V Tiimmfp-cwmMhtcmit^ * 

pJ^ttSSK^-^TJi'* D*;^^!lStt»(cK^b5^*>e^=^ 
[0 0 7 7 ] TKSfefifei L-rJi. f'^^^-i'aXC.t-^ 

:;j&if©xSiW{cji«fiBffl3nrc>4:a«*ffli,»ntfJ: 
[0 07 8] ±i!t?i//cK{b^5f>iK^i»*». m-^m 

A©K{b!|a. ^r^|R<D*K<b!B5SC/^r^^©K{biB3®ii> 

[0 079] mmmmit, mit^i'yn.^=S:-^ttr)i'ij 

xitmsmitB^^mm l xm^mnr s c i (c j: 0 . 
ii:>s{c«fc»). pHffi^sas-ricitcio. u 

iBK<b^5'>«i^^©«i^MK:. r^us^^-f AOzKK^b 
T;i'5X'j»A©^^b^. -sr-zsgcoTK^^b^SC^^-Sr-f 

[0 080] *^«:*JW*TJl'5^'i>A{b^<i:L/"C 

ffig!T^i'5^'i'A^©r;i'5-'^A*-^, r;u 

5>Ky-5^^©T;U5>KTJl/*'>'ifi-?'. r^us--? 

A©*K{k!^. T^b 5 A©K<b!KSCf r 5 

[0 08 1 ] T.»i'5-'i»A{b^i^oai*nfi». mt^^ 
>l4^t&*i£:*f i/A 1 jfegc-co . 0 1-50. 0 omm 

l»flg«fCC*JW'5«'f**«^+»-C*0. 5 0. 0 0Sfi% 
[0 082] *^M(C43WS^r-f^^b^il/-C». 



C9) 
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[008 3] <r^m\t^(DW>uamit, K^k^a»>ti^=• 
m^icMus io, win-co. oi~5o. ooftfi% 
•c*4. 0. 0 imm%^m-ci>i>m-^i>c\t. 

fllifiKlfeWi^tJt^i^+^-CftO. 5 0. OOSS%« 
[0 08 4] r)lS.~-tiAit^i:.ir^mit^tim 

•a-rffiffl^sis^{c«. K^b^^^f^St^^sStc^sH/. a lo 

leSlJfi&iyfS iO. tft»fi<i:®«g«-C0. 0 1-5 

0. 0 0Sfi%**5T$l/<.». 

[ 0 0 8 5 ] (Sa. K{b5^^>tft^©tft^F-rtg|}(C^W3n 
[0086] i>CK:. S»®$iJS&«:-t>i»-c^'^^. 

[008 7] i^«ttTiiwi«. m&iSMW±.viim'& 

[008 8] ^^lS14^*4«:*jW6^?PJi SSmiB 
[008 9] ^^fiatt^*44i(c*jW^.SgSiJ©i2^»l^». 

1 0 o«fiSB«:*j-i/-c 5 0 ~9 5 mm.Wfitef 3o 
[0090] ^^cK. m^mmv^<omi^i^r>\.>'cm^ 

[009 1 ] M^BeiS». #^SS1$Tll&€®±(Ci^«£ 

[0092] mmm^vci6\.ii>m\t vx\t. mm 
[0 09 3] m'&^¥t'^<^^»itm<Dm-^n^kt.. 

Jffitt^*41 0 0SSg|5K:*fl,-C5 0~9 5SfiSW*^a 40 
[0 094] 

A®$Wfi*5N a^»-C2 3 0 p p mJJlT. 'SI^fSSSK 
SO^Wfi**S O4 gS^r 1 5 0 p p mtiTraboT. 
fi^. ta«:pHiiJW8feU:©il<b5^^f>tft^t»5|5%> 



[0095} #^fiai±Tilb»©^97^1$&Sf4c©%S% 

K{b^*>ti^tB5:&?SiHK:a5«i,-caa3i±4ii 

+»*i5fel^*-r S C <!: *5t? If C <!: CCSag L. T . S^igJ 

iJ&i-C*. ^®M*> 4'iUtt>tC*}W6^}'tS[tt*lflE*l 
fc»<b^ f >*ft^t»***»en* c i tc J: s t>©i*^ 

[0096] c©*siccot,>-c. WTiciJi^'r-s. 

[0097) llKfbf^a'>fiC^t»*«. aiSv JE-OSliS 

[00981 5fe-r. ssstecc J: 0 nhtxi>m\t^ f 
r^fiSi//c^*K^b5^^>«. sJM*4<bLrfi6ffi-r<biS 
t^bcc. M*4ite5fca3fe-raNa^©=feii**^wuT 

[0099] ^*K<b9^ii>l4^t»©Cti6»jStt©^ 

©oJStt:>- h y A*B-<9oI«irt*«8EK«W. 9 0 0 'cfra 

©«j(iiu:SK*}it 5Kib5^ f >iK[^©«l^?^fi©^. 
aTtis:ra©«iM'&E35±r ■5/c«>k:£«^-c* 

[0100] -€-©1^*. »cc. ti^rtSS-^JS«!K5rtgPK: 

M0ji«>6nfcnIStt«tKffi-?'"IS14:*- h U -5 A«[«. 

[0101] Mtc. K{b^*>*i^i»>i5». nrjajiz/cpj 

Stt:^ h ■t;A«-?>^SItt«{®HfiJ*«1-K:pI«tt«<b«J* 

[0102] BP^. ;i'5^;wga©fea«jS*w-r4K^b^ 

JWigSSJt^tJfiJiL'-CL i . Mg, Zn. A 1 ^©%S 

«as«n-r*fc». ftiB»«i4©$«®i«atcai*r. mt 
[oio3]>x{c. *aig&Kj;«5f#e>nsK{b^f 



(10) 

17 

)V^Mt-i fXfjti-^ V&.^iCzi--i>7.^M^XQ 0 0*C 

[0 104} sfc. fpm^mati^x^i^fcmmt^ 
[0105] cn6Eas^b5^5'>;SS?m$sn4«gKie 

[0106] ±aL/c:jiO. ffiffitfb^^f >«1[T-«&5S«> 

t?=L/rfie?:«<-tfcf^, X5'J-©pHfii*l 3iii± 
KIgMl/. 8 0'Cfei±®fiS-CttIl^aL//cJg^{CW, 

K:?fi<S^L-cc»4SfeteP;5±«'J-?'>'i/9^^i'*SSS5e^b»J-¥> 30 

ttffl<b!Bj%«>*iJtl»*l/^-r< i^j: €>tv*. 
[0107] ismi3^)l««:^>|j{3nri,><&^«ri^» 
S^Si»tt^^^t9*©ISi*K:#^ fiBi^«fi4cD^<b*J 

e^Ot91*pH«i*i8J&LI:<*:S!t,»C4«ceHtrS?t4i 40 
(0108] *||. mHi©jl4Sma'ib$5 

•cfci±> p H <ii*i 1 3 *i®<Dr Ji' t) V ^^mxmmmM 

^A^tct s raas 0 -cJiti. p Hfii i a JiticDr;!/* 
yft*^ig«-c»ns»«isofcj©^©t,»-rn(Dti^{cfc. so 
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p Hfii*i 8 fcLh-C** C i ©ffl«35!j*«: J: •) 
[0109] 

[0 110] yjv>(nmi,t, SSCt»{*«©X7y-iga[ 
?r»ij3^ic^*-c*j#. HJ^^5•l 0 0 gtcffl^r-sfi©;^ 

^y-43 2 5^^>J'a (eMt4 4Mm) ©7iU-f«: 
[0111] iS^tt*itit«©«^©K{b?ir>*i^© 

^j^iS^^s. sii^j^<^*stt«fco<«*«[t^;© 

lS^©il<b5^ 5f >«l^^©¥Ji3Sfl[|S&OW®PlliSW, 

m^mim^ ( x a o o o o > «r«wri6iRof«:^K; 

^4l«n4f&«:Jfc!*cl//c^* (X 1 2 00 0 0) 
nS81t^i!i^)3 5 0<1K:-:3|-»-C¥J^3K-?-S. SWS. ®«i 

s^-en-enaijso. ■?-©^i^ffi-c^L//c. $iitb». ^ 
[0 112] tb^BSMUJBETffitctoaijsei/fcfii-c 

[0113] nljStt:^ h y >!> A«©$WSSO^Sttift 

^©^Wfiw, ?*wi&* p Hmmi^icimotc± 

ig*ffi%No. 5C©iatS4fl|t»-cjgKt0v jar<gtti©N 

[0114] nIS14^^b^©^wa«. ±iailiI«l«:o 
rf#?>n/c^tti©C 1 - igSS:tbSffi(C<fc-3-C^i{) 

[0115] t9^pH{i«. Kt45 e?:3 0 Om I ©= 
ft7^;^3{c#t)HZ<3. m^Ofc^BTK 1 0 0 m 1 

xi^mmom^. b^^mmiutc^. n^titc±m^ 

fflt©pH*J I S Z 8 80 2 -7K:S£-5rill5£l/. 

[0116] wnt^m^n'^m^oyimm'p'ic^un 
A 1 S&CJfS i o, &imytxm^Vi«.J:*)&i&iytc, 
[0117] &^mmm(om-^<Dmit^i':^n'if<D 

tftTS. t4iFJ^*ittt^t4>b<«*tftt«©«^ 
Tia©:^t<:j:0*»A:ffi-C^l/A:. BP%. IJiBllt 

Sffi*^ 6 ttsc L/ -c^Jbytitt^^-© jiBg©giiiia t m^ip h 
immfi^mv:vtr> -cssmiEjBwi^BLtJcsittKtt^© 
stts?&. fijtt{c§f^©g$4SKia©^n-en(cgi-rs 
«i^=-©^s<iSi (a»7Ji/-rT) ^w^^rT-D-? h-r 
i>, -ei/T. c©5'^73{P6t!i[^©e»!W5 09fiaaf8 



(U) 
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•3, mi^mmmmt (ae) =mwy)i'>(r84. i 3 

%{C *j S -il- T 5 0 %(c*j W 6 s^s 
[0118] K{fc5^f >t!i^^C0ffiS{b©gS«. Wj^L/ 

tcM*}. S.tT /St.- r^Ufc. CCr. S.er 

Sxt, (m' /g) = {6/ (dxp, ) ) X I 0-' 
cm' ^ffll/^/c. ) 

[ 0 1 1 9 ] $/c. *iK[t^t>L< < «#ti^;©«^. Birgfiti 

^liaf^^**i6i|iJSbfciK^0^1i5SMia 1 cm. ^ 

St.. (m' /g) = { (2 Xw + 4 X 1 ) / (wx I 20 
xp, ) ) X 1 

(fiO. p, «K{k^*>©SttSr*»). 3. 4g/ 
cm' 4ffllr>A:, ) 

• tr /Stem Offl^n JCiSCHJ £\ K^L^ 5? 

[0121] %htltcmm<D2 5 'CKfeW 30 

EMD-R (*feic^tt*^its$!4) ^m^-caij^L/. r 

*J3iaD=l. 92 s ec-'«:*iW^,iB4^l//'c. Kfb 

(0122] mm-v^mm^mm<n>^^<r> 

3feiRffi«. r>/a;^y-dJ-UGV-5Dj c^a^m. 

ai-»Ci4^-r. 40 

[0123] msf&-rmsmmssimi<!msmm(o 

^MflSRaf*. rsurfcom-575Aj 

[0124] mmmmt. ^^t- h i^^^ j (*t^^tt 

fc. 1'>y^{imSSfc^7=:tf— 7* TAV T - 1 20 
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[0125] mmz^tmw'&m^irimB.iSMW. ^ 

H-K 3 5 1 c (S3ima«ciC^ttS«) *^t<»r. TIB© 

[0126] 0mi^i^(omm (a) «:S'j^-r 
c i cc i 0 iie»n/ca«:©/?* ( b ) mm\^^»(o 

ttc j: •J f#6n/tJl«ia»JK{*©/f * (C ) (#ffiKtt3^ 
mi:©J9» <>:#^SSH£Tiib€©J9i!^ <b G3^^©J1» ^ 

©ilsgfp) *l3l«{cLra>jS-rs. ^ur. #EKttT«bJa 

©/f*5f»B-A-C^L. fiBiS»B»a©/|E*«C-B-C^ 
L/C. 

[0127] m.\m^m^RzmMMmmw<msi.i^^ 

». rtiBbsmsfiflC^ffi-v S M - 3 S - 1 5 J (^x 

m^T^^nm) l. j^-SBsatJ© i o k o e $ -ca^ w 
[0128] mmmm'i'<D&ii^f^t'r?>^mm^ 

i^Ttc 1 4 arajiicaL/. fiStBfrac^fiaE^fiisuf^fna 

[0129] fiSMi^- V <09(MmM\t, r eia^^feifeS 

stu V - 2 1 0 0 J {^^^^^mrU) ^m^>x 
m^i^fcumsLmiXTni^fc, wmm.mLkt.<)&^x^m, 

(Mm-') = 1 n ( 1/t ) /FT 
t : A = 9 OOnmtCfcWiitSja* (-) 
F T : m&^m^'^fc-y ■/ A©^Mifi^S©J9<!» ( 

m) 

[0130] <m.{t9-^>im-n^<om^n>mm 

K J: 0 f# 6 tifcmSS©«ittK{b5^ * >tt^-t95S (il^S 
a : «i^0t*; : ¥i^8l^=-S0. 0 5 5 

/im. BETJ:b^MtS{B7 3. 4 m' /g. pI^tt:^ h 
'J •J' Affi©^WS*iN agSStr 5 6 0 p p m. Bj^ttSK 
g!^©^Wfi3»iSO, iSmX2 6 2 p pm> W^ftife^t 
tl*iC 1 ik%X 1 8 8 p p m. t&t*p HfiE7 . 2imm 

Mnmm^mi. 51) 7 50g«:*6*>D«>^M^a 

St&^a-Cffl^^Ofcf*. 14*5. 0 IKSAO. 

(^^«MbXSII«ciC#ttK) %fflC>T6 0»IHI 

[0131] ©6n)fcK<b5^^»>tft^-©;<9';- 

€:8iMSGM hSL : • 

^rA^SC^ttlS) -C«iaL/^C*J€.. «||hHS»2 0 0 0 r 
pm©t<t'C6B$fflil^-^i!!Ufc. »6nfc;i^v'J- 
*©^fb^^>*i^©3 2 5me s h 013*44^ 
m) «:*5W-2)li^»0%-C*-3fc. 
[0132] Wib*ltcmit9-i'>f&f-<D:^^0~<Oi&S. 
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10 



*1 0 0 KPSU. ;^^y-«:7 l^B(L3ft. C 
^TX7'J-CDpHti«l 3. SKiaigO/c. ;x«c. C 

^©ss-c 1 8 o^ra^Lfc. 

fc. iESS*aB-rA:«>. CO^F^r©;^? y-iSfiiffiffi 
L/ciC68 9 1 -Cio/c. 
[0 13 4] fie>nfc;?Kj5t;^^y-l 15::?'7:^-u- 

/usOT«:!&:4*-C7kj5tU. *©t*> Office J: or 12*8 

tc. 

[0135] 'm^titcmit^^^n^^mt. w-^^}^^ 

a*iO. 0 52 urn. BEm^BSffl (S.tT ) 
3 . 5 m' /sr 0 . h AiB©^W«3i* 

N a g^-C 1 3 7 p p m. oI^t4iSK«©^Wa*«S O 
. i^nV4 3 p pm. l5I^ttJfi{l:!B!l©$«S*iC 1 gse* 

[0139] »6n;rcK{k9^f >«Eif^*^tf^*/¥3 
1 2 ym©iJ<';xg=-U>^U7if U- h7 ^;l'A±{cr 

5. 5 /im'C4)'>A:, 

[0140] »6tl/c#^fiai4Tfl&B©3tiRa« 1 7 0 
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